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Abstract: Lunate dislocations are well described in the volar direction as part of the perilunate dislocation, sometimes 
together with fractures of the other carpal bones or distal radius, as described by the anatomical studies of Mayfield [1]. It 
is a result of disruption of the complex inter-carpal and radio-carpal ligaments that hold the well conforming carpus in 
their normal position. Given the strength of these structures a significant trauma is required to cause them to fail. 

However, we present a case of a patient who not only presented with relatively trivial trauma that resulted in a lunate 
dislocation, but it was also in the dorsal direction and not associated with any fracture or neurological compromise. In 
addition, she presented several days after her injury. 

We treated her with closed manipulation and percutaneous K-wire fixation followed by a short period of immobilisation 
in a Plaster-of-Paris cast, with rapid return to full duties at work. 

As many volar lunate dislocations may be missed at presentation, we suggest that in patients with relatively trivial trauma 
there should also be a suspicion of the lunate dislocating dorsally, which may be treated successfully without the 
aggressive open surgery usually required in volar perilunate dislocations. 
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INTRODUCTION 

Carpal dislocations are rare, and usually a result of 
significant energy such as a fall on the outstretched hand or 
road traffic accidents. There is disruption of the strong radio- 
carpal and inter-carpal ligaments. The commonest pattern of 
carpal dislocation is the perilunate dislocation, where failure 
of the restraining structures results in first a dorsal 
dislocation of the carpus and then reduction of the carpus 
back onto the radius propelling the lunate volarly. 
Dislocation of the lunate has also been associated with a 
fracture of one or more of the carpal bones, particularly the 
scaphoid. Dislocation of the lunate is usually in the volar 
direction [1]. However, dorsal dislocation of just the lunate 
is extremely rare, with reports in the literature usually 
associated with concomitant fractures of other carpal bones 
or even the distal radius. 

We present a case report of isolated dorsal dislocation of 
the lunate with no concomitant fractures, as a result of a 
relatively low energy injury. This was treated with closed 
reduction and K-wire fixation with a short period in plaster 
cast immobilisation. With early K-wire removal and only a 
short time in plaster cast immobilisation the patient was able 
to return to full duties in their normal occupation within 
three months of surgery. 
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PATIENT HISTORY 

The patient is a 56 year old female high school teacher 
who is right hand dominant, presenting with pain in her left 
wrist. Her injury was the result of a sudden pull by her dog 
whilst she was holding the lead with her left hand. She 
managed to maintain her balance and did not fall. Pain was 
immediate, followed by swelling within a few hours. She 
was able to continue teaching for two weeks with moderate 
pain around her left wrist, and had to limit activities that 
required both hands. She was taking infrequent simple 
analgesia. Eventually she had to attend her local Emergency 
Department due to persistent pain. She was initially thought 
to have a perilunate dislocation by staff in the Emergency 
Department and was referred to the Orthopaedic on-call team 
for further management. 

On examination there was diffuse swelling around the 
dorsum of her wrist with mild erythema. A firm mass 
approximately 1cm in diameter was easily palpable on the 
dorsum of the left wrist in the region of the lunate, which 
was mildly tender. The mass did not move with wrist 
movements. With firm pressure and longitudinal traction on 
the fingers the mass reduced but then instantly reappeared 
with cessation of traction and any movement of the wrist. 
The reduction manoeuvre was painful for the patient, but 
painless when the dorsal mass reappeared. 

She had a global restriction of wrist movements 
compared to her unaffected side. Wrist flexion/extension was 
20 degrees in either direction. She had full pronation but 
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supination was reduced by 20 degrees compared to her 
normal side. Radial and ulnar deviation were both painful, 
being only 15 degrees each. She had moderately reduced 
grip strength and no restriction in movement of her digits. 
Pincer grip produced slight pain but she had normal power. 
Kirk-Watson test was too painful to perform. 

She had normal sensation to the hand with no sign of 
intrinsic muscle wasting or weakness. She had good radial 
and ulnar pulses with capillary refill under 2 seconds. She 
had not suffered any previous injuries to this wrist, and other 
than some occasional pain around the thumb carpo- 
metacarpal joint had never experienced any problems with 
pain, function, instability, locking, or clicking. Her overall 
health was good, with only well controlled hypertension as 
her co-morbidity. 

Plain radiographs (Figs. 1, 2) show the lunate dislocated 
dorsally with flexion of the scaphoid, 'signet-ring' sign. 
Gilula's lines [2] are disrupted. There is loss of overall 
height of the carpus, with the capitate being driven down 
between the scaphoid and triquetrum. No fracture is seen, 
and the remaining carpal bones are not dislocated as in a 
perilunate dislocation, which would result in a volarly 
dislocated lunate. The lunate lies in a flexed position (Fig. 
2). 




Fig. (1). Postero-anterior and oblique radiographs showing 
disruption of Gilula's lines and the scaphoid 'signet-ring' sign. 




Fig. (2). Lateral radiograph clearly showing the dorsally dislocated 
lunate. 

The patient was taken to the operating theatre and under 
general anaesthetic the lunate was reduced back into 
position. The lunate was easily reducible closed with simple 
pressure on the wrist dorsum, and stable with the wrist 
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dorsiflexed and also in a neutral position as long as gentle 
traction was applied. This was confirmed on intra-operative 
X-ray image intensifier dynamic screening. However, the 
lunate dislocated as soon as the wrist was brought to the 
neutral position without traction, and also with wrist palmar- 
flexion. 

The wrist was held in a neutral position with traction as 
the lunate was reduced. A single dorsally placed 1.6mm K- 
wire was used in a Kapandji fashion to buttress the lunate in 
position after reduction, and a below elbow Plaster of Paris 
cast was applied with the wrist in dorsiflexion. Post- 
operatively the position was confirmed radiographically 
(Fig. 3). " 




Fig. (3). Immediate post-operative radiographs showing lunate held 
reduced with a k-wire. 



The K-wire was removed after two weeks and a Plaster 
of Paris cast was re-applied with the wrist still in 
dorsiflexion for a further week. Thus, the patient was kept 
for a total of three weeks in cast. Radiographs taken after 
cast removal show the lunate remained reduced (Fig. 4). 




Fig. (4). Lunate reduced three weeks post-operatively: Gilula's 
three arcs have been restored. 

On examination in clinic three weeks post-operatively 
there was no palpable mass dorsally as before, and it did not 
appear with passive or active wrist palmar- flexion which was 
possible to 30degrees. The patient complained of no pain 
around the wrist joint and only minimal stiffness. She was 
now able to fully pronate and supinate as compared to her 
unaffected side, with radial deviation improved by 5 degrees 
and ulnar deviation by 10 degrees, although she felt the wrist 
was still stiff. 



Dorsal Lunate Dislocation 

The patient was commenced on a hand physiotherapy 
regime which included full range of movement exercises, 
gradual strengthening, and proprioceptive training. She 
returned to partial duties at work successfully two weeks 
after removal of plaster cast, a total of five weeks after 
surgery. At the three month follow up she had a clinically 
stable wrist and reported she was able to carry out all her 
normal activities of daily living, with no difficulties at work. 

DISCUSSION 

The lunate is attached to several ligaments which are 
responsible for maintaining its position, particularly the 
radio-lunate, scapho-lunate, radio-scapho-lunate, and luno- 
triquetral ligaments. This is in addition to the surrounding 
carpal contours and radial ulnar facet providing added 
stability. The lunate is, therefore, very well supported in the 
normal individual and dislocation would require a large 
amount of energy to disrupt these structures. 

Lunate dislocation is well described in the volar 
direction, usually as part of a peri-lunate carpal dislocation. 
In a perilunate dislocation the carpus dislocates dorsally as a 
whole, disrupting the stabilising ligaments, leaving the 
lunate behind in its lunate fossa. As the carpus then reduces 
back onto the radius the lunate can no longer remain keyed 
into its usual position and is forced volarly. 

Mayfield [1] described sequential failure of the ligaments 
stabilising the lunate, culminating in complete dislocation. 
Four stages of increasing ligament injury were originally 
described. The first stage shows injury to the scapho-lunate 
and radio-scaphoid ligaments with scaphoid dislocation/ 
instability. Stage two involves capitate dislocation including 
"space of Poirier" disruption. Stage three has a dislocation of 
the triquetrum with radio-triquetral ligament rupture. The 
final stage reveals a complete failure of the radio-capitate, 
radio-triquetral, and dorsal radio-carpal ligaments. As well 
the lunate, failure of these ligaments may also lead to 
dislocation of other carpal bones such as the triquetrum. The 
Mayfield classification is commonly used to describe the 
mechanism of failure ligaments when planning 
reconstruction. 

However, it is unclear whether the case we present 
follows the same pattern of disruption as the dislocation was 
dorsal rather than volar, and also the amount of energy 
involved was small, whereas the ligaments are very robust 
and would require a large amount of energy to injure. We 
presume that the pattern was not a mirror of a perilunate 
dislocation, i.e. that the carpus dislocated volarly and forced 
the lunate dorsally during reduction, as we know that the 
strength of the dorsal ligaments is such that a trivial injury 
could not cause them to fail. 

In addition to the anatomical and biomechanical 
consideration, the early return to full function without formal 
exploration or reconstruction of the stabilising structures 
would suggest a different mechanism to any that we 
currently understand. There is the possibility of a pre- 
existing weakness of the ligaments, but the patient had never 
previously described any significant or repetitive injury, and 
had not had any symptoms of instability. 

As well as the resultant bony instability, volar lunate 
dislocation may also cause pressure and resultant 
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dysfunction to the median nerve as it enters the carpal 
tunnel, and there are also reports of the ulnar nerve [3] being 
affected as a result of volar dislocation of the lunate. 

Peri-lunate carpal dislocation may be treated with closed 
reduction, but may also require open reduction and formal 
reconstruction or repair of some or all of the injured 
ligaments in order to restore stability and allow return to 
function. In the acute setting with median nerve symptoms 
an emergency carpal tunnel decompression may be required. 
Carpal tunnel syndrome is often also described in delayed 
presentations of volar lunate dislocations. Herzberg [4] 
found 4 of 23 patients with perilunate dislocation presented 
with acute median nerve dysfunction. In another series 
Herzberg [5] reviewed 166 cases of perilunate dislocations 
with or without associated fracture, and noted that 25% of 
lunate dislocations are missed at initial presentation. 

When assessing the position of the carpal bones on plain 
radiographs Gilula's lines [2] are a useful point to start from. 
Gilula studied the postero-anterior radiographs of over 90 
patients with carpal fractures and fracture-dislocations and 
compared them with normal studies to establish a pattern of 
three smooth radiographic arcs. Disruption of one or more of 
these arcs suggests one or more carpal bones may be 
misaligned. When assessing our patient we can see that all 
three arcs have been disrupted. Following surgery the three 
arcs have been restored, with the articulating surfaces 
parallel again. The restraining ligaments would be in closest 
apposition with the carpus correctly aligned in order to heal. 

Lunate dislocation and scapho-lunate ligament disruption 
have also been described with fracture of the scaphoid [6], 
thereby creating a disruption of the greater arc, with a 
characteristic transmission of energy across the intercarpal 
ligaments and exiting through the scaphoid creating a 
fracture. These are high energy injuries, as significant force 
such as a fall onto the outstretched hand would be required 
to fracture the scaphoid and disrupt the surrounding 
ligaments. 

Overall carpal height may be estimated using the 
technique described by Youm et al. [7] by measuring the 
height of the carpus from the distal radius joint surface to the 
base of the middle finger metacarpal and comparison with 
the length of the middle metacarpal. This ratio is 
approximately 0.5 (0.54 +/-0.03). A reduction in this ratio 
would suggest a loss of carpal height. 

To our knowledge there are two other reports in the 
English literature of isolated dorsal lunate dislocation 
without fracture, both of which were high energy injuries 
and required significant surgical procedures. Bilos and Hui 
[8] describe a case of repeated high energy injury in a boxer 
who dislocated the lunate dorsally. This required open 
reduction and multiple ligament reconstruction followed by 
k-wire fixation and plaster immobilisation for two months. 
Seidenstein [9] reports a patient who fell from a truck with a 
forced hyper flexion injury as he fell, resulting in 75% 
subluxation of the lunate; a delay in diagnosis necessitated 
excision of the lunate. 

There are similar reports of dorsal lunate dislocation with 
either concomitant fracture [10-12] or multiple tendon 
ruptures [13]. Bjerregaard et al. [10] describe a case of radial 
styloid fracture with associated dorsal dislocation of the 
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lunate in a lorry driver who collided with a train. Neavin et 
al. [12] report an unrestrained passenger in a truck rollover 
accident who sustained dorsal lunate dislocation which was 
lying subcutaneously, as well as having fractures to the base 
of proximal phalanx of the fifth finger and comminuted 
intra-articular radial styloid fracture. Schwartz et al. [13] 
report an old dorsal dislocation of the lunate which required 
proximal row corpectomy and multiple tendon transfers. 

This case has two features which have not been reported 
previously. Firstly, it is the result of a trivial injury. The 
injury sustained by our patient involved a relatively small 
amount of energy, less than that transmitted through a fall. 
The lunate was unstable when examined at the time of 
surgery, and we must assume ligamentous damage to some 
or all of the surrounding ligaments, as there was no 
associated fracture. 

Secondly, this injury did not require open reduction and 
subsequent ligament repair, or other internal or external 
fixation, and has been treated with simple fixation with a 
single K-wire and plaster cast. 

Treatment by closed reduction and k-wire fixation with 
only a short period of three weeks of immobilisation in a 
cast, with removal of the wire at two weeks, allowed early 
mobilisation of the wrist and has shown the lunate to remain 
reduced on follow-up radiographs. 

Early mobilisation of wrist injuries has been shown to 
provide benefits to patients [14, 15] by speeding up the rate 
of functional recovery, minimising stiffness, swelling, and 
pain. Treatment with closed reduction and K-wire fixation 
results in minimal soft tissue violation. Immobilisation in a 
cast for only three weeks has the benefit of early 
mobilisation whilst restoring stability of the lunate, and 
subsequently allowing the patient an early return to work. 

Patients reporting ongoing pain and swelling in the wrist 
after a trivial injury should be carefully examined, and in the 
case of isolated dorsal lunate dislocation should be 
considered for closed reduction and k-wire fixation, with 
early wire removal and mobilisation. 
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